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EXECUTIVE SUMMARY

The Remedial Action Completion Report (RACR) presents and describes remedial action activities
conducted in two phases (Phase I and Phase II) from January through April 2003 and in July 2003,
respectively, at a portion of Willow Street Station (Site).

Soil removal activities were implemented as described in the Remediation Objectives Report and
Remedial Action Plan (ROR/RAP) (Burns & McDonnell 2003a).  Remedial action activities discussed in
the ROR/RAP included the removal of all source material and surface soil to meet Tiered Approach to
Corrective Action Objectives (TACO) industrial/commercial Tier 1 soil ingestion, soil inhalation and
Class II soil to groundwater migration remediation objectives [35 Illinois Administrative Code (IAC)
742].

The following remediation objectives and remedial actions were established:
• Remove source material with a total petroleum hydrocarbon (TPH) concentration greater than

2,000 milligrams per kilogram (mg/kg) along with visually impacted pipe located on the
southeastern portion of the Site.

• Remove all surface soil (0 to 3 feet bgs) at the Site to meet industrial/commercial Tier 1 soil
ingestion, soil inhalation and Class II soil to groundwater migration remediation objectives.

• Collect subsurface samples and analyze for synthetic precipitation leaching procedure (SPLP)
iron and SPLP manganese to further evaluate the soil to groundwater migration pathway and
determine if soil meets Tier 1 soil to groundwater migration remediation objectives.

Remedial action activities included site preparation; waste characterization; excavation, stockpiling,
offsite disposal of impacted soils and backfilling; confirmation sampling; management of water from
excavations; and demobilization and site restoration.

In accordance with the ROR/RAP, remedial action activities were performed in two phases (Phase I and
Phase II).  Phase I consisted of excavation activities on the southeastern half of the Site (approximately
140 feet by 30 feet) to remove source material and all surface soil up to the former location of the high
pressure gas main.  Phase I remedial activities to remove source material were performed sequentially in six
cells using a temporary shoring system.  Each cell was excavated to 12 feet below ground surface (bgs) and
backfilled to 2 feet bgs with flowable grout (impermeable once cured).  During source removal, impacts were
observed along the southeastern and eastern property lines.  Following source removal activities, 3 feet of soil
was removed up to the former location of the high pressure gas main.  In addition, one small area
(approximately 15 feet by 15 feet) north of the source removal area was excavated to 5 feet bgs based on
visual observations and confirmation sampling results.  Phase II consisted of the excavation activities on the
northwestern half of the Site (approximately 125 feet by 30 feet) to remove all remaining surface soil
following relocation of the high pressure gas main.  Impacts were not observed at the property line during
Phase II remedial activities.
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Confirmation sampling was performed during Phase I and Phase II in order to verify that remaining soil
was in compliance with established remediation objectives.  All excavated soil and water were disposed
of at Illinois-approved disposal facilities.  Imported, non-impacted course aggregate (CA6) was placed
and compacted on top of the cured grout from 0 to 2 feet bgs, in the 5-foot excavation area, and in all
3-foot excavation areas.

All remaining soil complies with established remediation objectives; therefore, the remedial action is
intended to be a final action.  Three feet of imported soil exists across the Site for industrial/commercial
usage of the property.  There are no construction worker concerns from 0 to 10 feet bgs.  The following
special conditions apply to the Site:

• Future use of the property will be industrial/commercial; and
• Soil excavated greater than 3 feet bgs should not be placed within the upper 3 feet of the Site.

The excavated soil should be handled according to applicable regulations.

* * * * *
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1.0   INTRODUCTION

The Remedial Action Completion Report (RACR) describes remedial action activities performed by Burns
& McDonnell at a portion of Willow Street Station (Site).  Phase I and Phase II remedial action activities
were conducted from January through April 2003 and in July 2003, respectively.

Removal activities were implemented as described in the Remediation Objectives Report and Remedial
Action Plan (ROR/RAP) (Burns & McDonnell 2003a).  Remedial action activities discussed in the
ROR/RAP included removal of all source material along with visually impacted pipe located in the
southeastern portion of the Site and all surface soil [0 to 3 feet below ground surface (bgs)].

This completion report is organized into six sections as follows:

• Section 1.0–Introduction
This section describes the purpose and organization of the report and summarizes the general Site
information, including location, environmental conditions, and post-remediation use of the Site.

• Section 2.0–Field Activities
This section describes field activities conducted during the remedial action.

• Section 3.0–Results
This section demonstrates that remedial action activities achieved the remediation objectives.

• Section 4.0–Special Conditions
This section discusses special conditions that apply to the Site following remedial action
activities.

• Section 5.0–Conclusions
This section discusses the success of the remedial action in meeting the remediation objectives
and assesses the completeness and accuracy of the supporting data.

• Section 6.0–References

1.1   GENERAL SITE INFORMATION
The Site is a 30-foot by 265-foot parcel and is a portion of the former Willow Street and Hawthorne
Street Stations that were located between Hawthorne and Marcey Streets from Willow to Wisconsin
Streets.  The northern portion of the former Hawthorne Station is owned by ComEd and is currently used
as a transformer station and equipment storage yard.  The southern portion of the former Hawthorne
Station is owned by Marcy Properties, LLC and The Peoples Gas Light and Coke Company (Peoples
Gas).  The western portion of the Willow Street Station is owned by GI North Property LLC.  The eastern
portion of the Willow Station includes the Site owned by Peoples Gas and is described in the report
entitled Preliminary Site Investigation - Willow Street Station Gas Production and Storage Facility -
Chicago, Illinois, dated November 1991.  The Site, approximately 0.18 acre in size, is located at the
northeast corner of Willow Street and Kingsbury Street, and is approximately 380 to 455 feet east of the
North Branch of the Chicago River.  Figure 1 presents the Site location map.
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The Site is located in Section 32, Township 40 North, Range 14 East in the City of Chicago, Illinois in the
North Township of Cook County (City of Chicago 2002).  The Site is currently vacant and was mostly
covered by asphalt prior to remedial activities and is located in an industrial/commercial area with no
residential properties in the immediate vicinity.  A copy of the Plat of Survey is presented in Appendix A.

Hanson Engineers Incorporated (HEI) conducted preliminary site investigations in 1991 for both the
Willow and Hawthorne Street Stations.  These investigations included a review of the environmental
setting, historical documents provided by Peoples Gas, Sanborn maps and a water well survey.  A gas
holder with a capacity of 2,500,000 cubic feet (ft3) was located adjacent to the Site with only a small
portion extending onto the eastern property. The reports concluded that below ground structures of the gas
holder may be present on the Site and, if present, may contain residual tars, unless the tar was removed
during demolition of the gas holder (HEI 1991).

In November 2000, Barr Engineering Company (Barr) conducted a limited site investigation (SI) on the
southeastern portion of the Site, an area approximately 30-feet by 110-feet in size.  Eight (8) soil borings
were advanced in the southeastern corner of the property and fourteen soil samples were collected.
Two (2) piezometers were installed and groundwater samples were collected.

In June 2002, Burns & McDonnell conducted a supplemental site investigation (SSI) at the Site.  The
objective of the SSI was to identify the environmental condition of abandoned pipes; determine whether
residuals, if any, from past manufactured gas plant (MGP) activities were present in surface soil and
subsurface soil; and define the nature and extent of impacted areas to aid in the development of
remediation objectives.  The SSI consisted of using an air knife device to locate an active gas line located
on the western portion of the Site, excavation of three test trenches on the southeastern portion of the Site
and advancement of fifteen (15) soil probes on Site.  Eight (8) surface soil samples and thirteen (13)
subsurface soil samples were collected.  In addition, one waste characterization sample was collected
where visually impacted soil was observed.

1.2   RECOGNIZED ENVIRONMENTAL CONDITIONS
Investigation activities performed at the Site concluded that surface and subsurface soil exceeded
industrial/commercial Tier 1 screening levels.  In addition, source material was identified at the Site.

The corrective measures presented below were intended to eliminate exposure to surface and subsurface soil
exceeding established remediation objectives and to allow for industrial/commercial property use.  The
following remediation objectives and remedial actions were established:

• Remove source material with a total petroleum hydrocarbon (TPH) concentration greater than
2,000 milligrams per kilogram (mg/kg) along with visually impacted pipe on the southeastern
portion of the Site.

• Remove all surface soil (0 to 3 feet bgs) at the Site to meet industrial/commercial Tier 1 soil
ingestion, soil inhalation and Class II soil to groundwater migration remediation objectives.
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• Collect subsurface samples and analyze for synthetic precipitation leaching procedure (SPLP)
iron and SPLP manganese to further evaluate the soil to groundwater migration pathway and
determine if soil meets Tier 1 soil to groundwater migration remediation objectives.

1.3   POST-REMEDIATION USE
The Site is located in a district zoned as Planned Manufacturing District (PMD) No. 1 with no residential
properties in the immediate vicinity (City of Chicago, Zoning Department website 2002).  The Site is being
sold and is expected to continue as an industrial/commercial property.

* * * * *
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2.0 FIELD ACTIVITIES

This section describes field activities performed during Phase I and Phase II remedial action activities at the
Site in accordance with the ROR/RAP (Burns & McDonnell 2003a).  Phase I remedial actions included:

• Site preparation;

• Installation of temporary shoring system;
• Excavation, stockpiling, offsite disposal of impacted soils and pipes, and backfilling;
• Confirmation soil sampling;
• Management of water from excavations; and
• Demobilization and site restoration.

Phase II included the same remedial actions with the exception of the installation of the temporary shoring
system.

Phase I and Phase II remedial action photographs are presented in Appendix B.

2.1 SITE PREPARATION
The following site preparation tasks were performed between January 8 and January 17, 2003, prior to the
initiation of Phase I remedial action field activities:

• Delivery of onsite office trailer;
• Installation of temporary 6-foot chain-link fence to enclose the entire remedial action activity

area;
• Installation of electrical and phone service to the onsite office trailer;
• Installation of temporary drop down electrical service;
• Placement of securely fastened silt fabric over the chain-link fence surrounding the remedial

action activity area to limit odors and air emissions, if any, migrating offsite during remedial
activities; and

• Location of buried utilities.

The following site preparation tasks were performed in June and July 2003, prior to the initiation of Phase
II remedial action field activities:

• Relocation of onsite office trailer; and
• Relocation of the high pressure gas main to a location immediately outside the Site.

2.2 WASTE CHARACTERIZATION
Waste characterization samples were collected and analyzed and all necessary soil and water disposal
permits were prepared and obtained prior to remedial action activities.  Analytical results and copies of
disposal permits are presented in the Remedial Action Disposal Quantities (Burns & McDonnell 2003b).
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2.3 EXCAVATION, STOCKPILING, OFFSITE DISPOSAL OF IMPACTED SOILS
AND PIPES, AND BACKFILLING

The remedial activities at the Site occurred in two phases (Phase I and Phase II) in accordance with the
ROR/RAP (Burns & McDonnell 2003a).  Phase I activities occurred in the southeastern portion of the Site
and consisted of excavation of all source material covering an area approximately 50-feet by 30-feet in size.
In addition, Phase I activities included the excavation of surface soil (0 to 3 feet bgs) from an area
approximately 90-feet by 30-feet in size up to the former location of the high pressure gas main.  Phase II
activities consisted of the excavation of surface soil (0 to 3 feet bgs) from an area approximately 125-feet by
30-feet in size on the northwestern portion of the Site once the high pressure gas main had been relocated
outside the property.  Figure 2 presents the initial excavation layout.

During Phase I and Phase II remedial activities, approximately 1,750 tons of non-hazardous special waste
was excavated, manifested and transported to the CID RDF Bio Soil Facility.  Approximately 810 tons of
non-hazardous source material was excavated, manifested and transported to the CID RDF #4 disposal
facility.  Both disposal facilities are owned and operated by Waste Management and are located in Calumet
City, Illinois.  Appendix G presents tables summarizing Phase I and Phase II remedial action disposal
quantities of special waste and source material.  Phase I and Phase II remedial action manifests are presented
in the Remedial Action Disposal Quantities (Burns & McDonnell 2003b).

2.3.1 Phase I
In January 2003, Phase I remedial activities began in the southeastern portion of the Site with source
material removal.  This excavation was performed sequentially in cells 1 through 6 using a temporary
shoring system and covering an area approximately 50-feet by 30-feet in size.  Excavation cells are
presented in Figure 3.

Excavation cells were overlapped to assure complete removal of source material.  Fill material removed
from this area consisted of heavily impacted sand, gravel, and cinders.  Slight odors, mottling, and
staining were observed within the native clay encountered at 10 feet bgs; therefore, excavation continued
to visually unimpacted native clay, which was encountered at 12 feet bgs.  Impacts were observed at the
property line.  While the heavily impacted fill material was observed along the northeastern property line,
impacts were less significant along the southeastern and southwestern property lines.

Foaming was performed to suppress odors throughout source removal activities.  In addition, conditioned
flyash was mixed with heavily impacted materials prior to being excavated.  Once each cell was
excavated, a plastic liner was placed along the inside of the panels and at the bottom of the excavation to
prevent potential migration back into the remediated cell.  Once the plastic liner was in place, each cell
was backfilled with flowable grout in one-foot lifts to 2 feet bgs.  The flowable grout utilized at the Site
was Ozinga Mix 1877 (slump 6.0) with non-chloride accelerator to facilitate rapid curing and avoid
freezing during the cold weather.
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During cell 1 backfill activities, each lift was allowed to cure for 24-hours before panels were lifted and
another lift was placed.  Samples were collected from the flowable fill for each cell and sent to Patrick
Engineering, Inc. in Lisle, Illinois for 5-hour, 6-hour, 8-hour and 12-hour unconfined compressive
strength testing.  Based on results of cell 1 compressive strength tests, the number of lifts per day was
increased to two for cells 2 through 6, occurring at the beginning and end of the work day and allowing
for 8 hours of curing.  In addition, samples were collected and sent to Patrick Engineering, Inc. for
48-hour and 28-day hydraulic conductivity testing.  No flow was observed after two weeks of attempting
to saturate the samples, indicating that the cured flowable fill was impermeable.  Compressive strength
and hydraulic conductivity test results are presented in Appendix C.  At the end of each work day, plastic
lining and concrete blankets were placed on top of the grout to avoid freezing during cold weather.  Once
the final lift cured, each panel and corner of the temporary shoring system was removed, CA6 was placed
on top of the cured grout and excavation of the adjoining cell began.

In April 2003, following source removal activities, the excavation to remove surface soil began immediately
north of cell 6 in an area approximately 90-feet by 30-feet in size.  Fill material removed from this area
consisted of asphalt, sand, cinders and brick fragments.  Based on visual observations and confirmation
sampling results, excavation was extended to 5 feet bgs in a small area (approximately 15-feet by 15-feet in
size) directly north of cell 6.  Excavation continued north and east at 3 feet bgs up to the former location of
the high pressure gas main.  During excavation to 3 feet bgs, a portion of the 2,500,000  ft3 gas holder wall
was encountered intact, extending out from under Sam’s Wine and Spirits building.  Hand-digging was
performed around the concrete holder wall and the concrete holder bottom was determined to be intact at
5 feet bgs.  The holder was visually clean and no odors were observed.  Fill material consisting of clay with
cinders was removed from inside the holder to 3 feet bgs.  Impacts were not observed at the property line in
this area.

Backfill consisting of CA6 was placed and compacted across the site in 1-foot lifts.  Letters provided by
Vulcan Materials Company and Material Service Corporation guaranteeing clean material are presented in
Appendix D.  Compaction testing was performed using 90% modified proctor criteria throughout CA6
backfill activities.  Results included wet density, moisture, dry density, percent moisture and percent

compaction.  Compaction testing was performed by a certified Troxler operator and transporter using a
Troxler surface moisture-density gauge.  Troxler certification is also presented in Appendix D.

Abandoned MGP piping was encountered at various depths throughout the Site.  For disposal purposes,
polychlorinated biphenyl (PCB) wipes (WP1-PCB-24PIPE-012203 and WP1-PCB-36PIPE-022503) were
collected from a 24-inch pipe removed from cell 1 and a 36-inch pipe removed from cell 3, respectively.
Both samples were sent to STAT Analysis Corporation (STAT) of Chicago, Illinois for chemical analyses.
Analytical results for both samples were non-detect and are presented in Appendix E.  In addition, three (3)
asbestos samples (WP1-1A-001, WP1-2A-001, and WP1-3A-001) were collected from a 36-inch pipe that
was removed from cell 3 and six (6) asbestos samples (WP1-4A-001, WP1-4B-001, WP1-4C-001,
WP1-5A-001, WP1-5B-001, and WP1-5C-001) were collected from a 24-inch pipe, which ran north-south
along the sidewalk and was removed during the 3-foot excavation.  Asbestos samples were also sent to STAT
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for chemical analyses.  Analytical results for asbestos samples were non-detect and are presented in
Appendix F.  In accordance with the ROR/RAP (Burns & McDonnell 2003a), piping greater than 12 inches in
diameter was stockpiled and picked up by General Iron for recycling.  All other piping encountered within
the excavation was stockpiled, loaded and disposed of with excavated soil.  Piping which remained in place
and continued offsite was capped using sandbags, grout or a combination thereof.

2.3.2 Phase II
In July 2003, Phase II remedial action activities began following the relocation of the high pressure gas main
to a location immediately outside the Site.  Phase II activities consisted of surface soil (0 to 3 feet bgs)
removal on the remaining northwestern portion of the Site consisting of a 125-foot by 30-foot excavation
area.  Fill material removed from this area consisted of asphalt, sand, cinders and brick fragments.  Impacts
were not observed at the property line.

Backfill consisting of CA6 was placed and compacted across the excavation at 1-foot lifts.  Letters
provided by Vulcan Materials Company and Material Service Corporation guaranteeing clean material are
presented in Appendix D.  Compaction testing was performed using 90% modified proctor throughout
CA6 backfill activities.  Results included wet density, moisture, dry density, percent moisture and percent

compaction.  Compaction testing was performed by a certified Troxler operator and transporter using a
Troxler surface moisture-density gauge.  Troxler certification is also presented in Appendix D.

2.4 CONFIRMATION SOIL SAMPLING
Confirmation soil sampling was performed during Phase I remedial action activities to verify that source
material exceeding a TPH concentration of 2,000 mg/kg was removed.  During both Phase I and Phase II,
samples were collected to evaluate SPLP iron and SPLP manganese to determine if the Tier 1 soil to
groundwater migration remediation objectives are exceeded.

Five aliquots of equal volume were collected from each excavation area and composited into one
representative confirmation sample.  Composite samples were collected from excavation bottoms and
sidewalls, where applicable, based on visual observations.  Confirmation samples were sent to the
SIMALABS International analytical laboratory (SIMALABS) of Merrillville, Indiana for 2-day turnaround
time analyses.  Analytical data sheets and validation memorandum are presented in the Remedial Action
Sampling Data (Burns & McDonnell 2003c).  Table 1 presents a comparison of Phase I and Phase II
confirmation soil sampling results to applicable remediation objectives.  Figure 3 presents confirmation soil
sample locations.

 2.4.1 Phase I
Confirmation samples C1 through C6 were collected at the bottom of each cell (12 feet bgs) and analyzed for
TPH, SPLP iron and SPLP manganese.  In addition, confirmation sample C7-001 was collected at the bottom
of the 5-foot excavation and analyzed for TPH only, and confirmation sample C8-001 was collected at the
bottom of the 3-foot excavation and analyzed for SPLP iron and SPLP manganese.  TPH analytical results of
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confirmation samples C1 through C7 were all non-detect, with the exception of the diesel range organics
(DRO) concentration in C6-001.  Sample C6-001 contained 170 mg/kg DRO, which is below the TPH
remediation objective of 2,000 mg/kg.  Based on visual observations, additional confirmation samples were
collected from the north wall of cell 5 (C5-NW-001) and the north and west walls of cell 6 (C6-NW-001 and
C6-SW-001, respectively) and were analyzed for TPH.  Confirmation sample C6-NW-001 exceeded the TPH
remediation objective of 2,000 mg/kg at a concentration of 4,410 mg/kg.  Therefore, excavation continued
north of cell 6 to 5 feet bgs, where confirmation samples C6-NW-002 and C7-001 were collected from the
north wall and the excavation-bottom, respectively, and analyzed for TPH only.  Both confirmation samples
comply with the 2,000 mg/kg remediation objective.

The SPLP iron concentration in confirmation sample C1-001 was 6.7 mg/l, which exceeds the remediation
objective of 5.0 mg/l.  However, because the result was suspect, the sample was reanalyzed.  The reanalysis
concentration of 2.0 mg/l and the average concentration of the two analyses, which is 4.35 mg/l, are both
below the 5.0 mg/l remediation objective.  SPLP iron results of confirmation samples ranged from 0.22 mg/l
to 3.0 mg/l, which are all below the 5.0 mg/l remediation objective.  In addition, SPLP manganese results of
confirmation samples ranged from non-detect at 0.002 mg/l to 0.082 mg/l, which are below the remediation
objective of 10 mg/l, respectively.  Therefore, all confirmation samples from Phase I are below established
Tier 1 soil to groundwater migration remediation objectives.

2.4.2 Phase II
Confirmation samples C9-001 and C10-001 were collected at the bottom of the 3-foot excavation and
analyzed for SPLP iron and SPLP manganese.    The SPLP iron concentration in C9-001 of 6.3 mg/l
exceeded the remediation objective of 5.0 mg/l.  This result seemed suspect based on visual observations and
therefore, the sample was reanalyzed.  The reanalysis of SPLP iron detected a concentration of 5.2 mg/l.
Confirmation sample C9-001 was then analyzed to determine the corresponding total iron concentration.  The
corresponding total iron concentration was 15,000 mg/kg, which is below the metropolitan statistical area
(MSA) background concentration and remediation objective of 15,900 mg/kg.  The SPLP iron concentration
in C10-001 of 1.2 mg/l is below the remediation objective of 5.0 mg/l.

SPLP manganese results of confirmation samples C9-001 and C10-001 were non-detect at a concentration of
0.002 mg/l, below the remediation objective of 10 mg/l.  Therefore, all confirmation samples from Phase II
are below established Tier 1 Class II soil to groundwater migration remediation objectives.

2.5 MANAGEMENT OF WATER FROM EXCAVATIONS
A majority of the abandoned MGP piping encountered during Phase I remedial action activities contained
water.  When the pipes were broken for removal, water that accumulated in the excavation areas was
immediately pumped into a vacuum truck for offsite disposal.  When possible, water was pumped directly
from the pipes prior to their removal.  A total of 28,450 gallons of water were removed from excavations and
pipes within the excavations to a vacuum truck, manifested and transported to CID Biological Treatment
Facility, which is owned and operated by Waste Management and located in Calumet City, Illinois.  A
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summary table of Phase I and Phase II remedial action water disposal quantities is also presented in Appendix
G.  Phase I and Phase II remedial action water manifests are presented in the Remedial Action Disposal
Quantities (Burns & McDonnell 2003c).

2.6 DEMOBILIZATION AND SITE RESTORATION
Upon completion of Phase I and Phase II remedial action activities, the following cleanup and site restoration
activities were performed:

• Restoration of Site to original grade;
• Removal of temporary fabric and fencing;
• Removal of temporary onsite office trailer; and
• Demobilization of equipment used during remedial action activities.

* * * * *
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3.0 RESULTS

Remedial action activities performed on a portion of Willow Street Station removed all source material and
soil to meet industrial/commercial remediation objectives.  In addition, any perched groundwater with Tier 1
Class II groundwater ingestion exceedences was removed during the remedial action.  Although not required
in the ROR/RAP (Burns & McDonnell 2003a), confirmation samples indicated the Tier 1 soil to groundwater
migration remediation objectives have been met at this Site.  TPH confirmation samples indicated all source
material has been removed at the Site.  Since visual impacts were observed along the northeastern,
southeastern and southwestern property lines, flowable grout, tested to be impermeable, was backfilled along
these property lines to ensure that no potential migration back onto the Site will occur.  Figure 4 presents the
final excavation layout.

* * * * *
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4.0 SPECIAL CONDITIONS

The remedial action is intended to be a final action.  Future use of the portion of Willow Street Station
will be industrial/commercial; therefore, land use is limited and special conditions apply to the Site.
Figure 5 presents the post-remediation site layout.

All remaining soil complies with established remediation objectives; therefore, the remedial action is
intended to be a final action.  Three feet of imported soil exists across the Site for industrial/commercial
usage of the property.  There are no construction worker concerns from 0 to 10 feet bgs.  The following
special conditions apply to the Site:

• Future use of the property will be industrial/commercial; and
• Soil excavated greater than 3 feet bgs should not be placed within the upper 3 feet of the Site. The

excavated soil should be handled according to applicable regulations.

* * * * *
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5.0 CONCLUSIONS

The remediation objectives established for a portion of Willow Street Station Site in the ROR/RAP (Burns
& McDonnell 2003a) were met as a result of remedial activities as described in Section 2.0 of this report.
All source material with a TPH concentration greater than 2,000 mg/kg was removed from the Site,
surface soil that exceeded industrial/commercial Tier 1 remediation objectives was replaced with
imported backfill.  Remaining subsurface soil down to 10 feet bgs meets industrial/commercial worker
and construction worker Tier 1 remediation objectives.  All impacted perched groundwater has been
removed and soil remaining meets Tier 1 soil to groundwater remediation objectives; therefore, the Site
also meets groundwater ingestion remediation objectives.

The data within this RACR is accurate and complete.  With the implementation of the special conditions
discussed in Section 4.0 of this report, no further remediation is necessary at a portion of Willow Street
Station Site.

* * * * *
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Table 1
Confirmation Sample Analytical Results

A Portion of Willow Street Station 

Sample Location and Depth (feet below ground surface)/Concentration

C1-001 C2-001 C3-001 C4-001 C5-NW-001
Analyses (12) (12) (12) (12) (6-8)

TPH (mg/kg)
Diesel Range Organics 10 U 10 U 9.6 U 9.8 U 58
Gasoline Range Organics 10 U 10 U 9.6 U 9.8 U 30
Motor Oil 100 U 100 U 96 U 98 U 130 U

Total 2,000 120 U 120 U 115 U 118 U 218
TPH as Diesel 10 U 10 U 9.6 U 9.8 U 13 U
TPH as Gasoline 10 U 10 U 9.6 U 9.8 U 13 U
TPH as Motor Oil 100 U 100 U 96 U 98 U 130 U

Total 2,000 120 U 120 U 115 U 118 U 156 U
Total Iron (mg/kg)

Total Iron 15,900 NA NA NA NA NA
SPLP Metals (mg/L)

SPLP Iron 5.0 2.0 0.22 1.1 3.0 NA
SPLP Manganese 10.0 0.038 0.002 U 0.010 0.082 NA
Notes:
1) U - Indicates compound/analyte was analyzed for, but not detected; the associated value is the sample reporting limit.
2) NA - Not analyzed.

Remediation 
Objective
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Table 1 (Continued)
Confirmation Sample Analytical Results

A Portion of Willow Street Station 

Sample Location and Depth (feet below ground surface)/Concentration

C5-001 C6-SW-001 C6-NW-001 C6-NW-002 C6-001
Analyses (12) (9) (4) (9) (12)

TPH (mg/kg)
Diesel Range Organics 12 U 240 3400 130 170
Gasoline Range Organics 12 U 39 370 12 U 11 U
Motor Oil 120 U 120 U 640 120 U 110 U

Total 2,000 144 U 399 4410 * 262 291
TPH as Diesel 12 U 12 U 99 U 12 U 11 U
TPH as Gasoline 12 U 12 U 99 U 12 U 11 U
TPH as Motor Oil 120 U 120 U 99 U 120 U 110 U

Total 2,000 144 U 144 U 297 U 144 U 132 U
Total Iron (mg/kg)

Total Iron 15,900 NA NA NA NA NA
SPLP Metals (mg/L)

SPLP Iron 5.0 1.6 NA NA NA 2.5
SPLP Manganese 10.0 0.013 NA NA NA 0.002 U
Notes:
1) U - Indicates compound/analyte was analyzed for, but not detected; the associated value is the sample reporting limit.
2) NA - Not analyzed.
3) * - Value exceeds the remediation objective; therefore, excavation continued and C6-NW-002 was collected, which complied with
the remediation objective.
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Table 1 (Continued)
Confirmation Sample Analytical Results

A Portion of Willow Street Station 

Sample Location and Depth (feet below ground surface)/Concentration

C7-001 C8-001 C9-001 C10-001
Analyses (5) (3-3.5) (3) (3)

TPH (mg/kg)
Diesel Range Organics 12 U NA NA NA
Gasoline Range Organics 12 U NA NA NA
Motor Oil 120 U NA NA NA

Total 2,000 144 U NA NA NA
TPH as Diesel 12 U NA NA NA
TPH as Gasoline 12 U NA NA NA
TPH as Motor Oil 120 U NA NA NA

Total 2,000 144 U NA NA NA
Total Iron (mg/kg)

Total Iron 15,900 NA NA 15,000 NA
SPLP Metals (mg/L)

SPLP Iron 5.0 NA 0.55 5.3 ** 1.2
SPLP Manganese 10.0 NA 0.03 0.002 U 0.002 U
Notes:
1) U - Indicates compound/analyte was analyzed for, but not detected; the associated value is the sample reporting limit.
2) NA - Not analyzed.
3) ** - Value exceeds the remediation objective; however, the corresponding total iron concentration is below the metropolitan 
statistical area (MSA) background concentration (remediation objective).
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A Portion of Willow Street Station - RACR B-1 August 2003

A Portion of Willow Street Station
Date:  January 20, 2003

Description:

Excavation of surface soil in cell 1
located in the southeast corner of the
Site.

A Portion of Willow Street Station
Date:  January 20, 2003

Description:

East panel of shoring system installed
in cell 1.  Plastic liner placed over
excavation to limit odors.



A Portion of Willow Street Station - RACR B-2 August 2003

A Portion of Willow Street Station
Date:  June 20, 2003

Description:

View 3-foot excavation in cell 1 with
east and south panels of shoring
system installed.  Visual impacts
observed in soil and water from
broken pipe.

A Portion of Willow Street Station
Date:  January 20, 2003

Description:

View of silt fabric on fence next to the
loading dock outside northeastern
property boundary.



A Portion of Willow Street Station - RACR B-3 August 2003

A Portion of Willow Street Station
Date:  January 21, 2003

Description:

View of excavation in cell 1 after
foaming.  South, east and west panels
of shoring system installed.

A Portion of Willow Street Station
Date:  January 22, 2003

Description:

View of installed shoring system in
cell 1.



A Portion of Willow Street Station - RACR B-4 August 2003

A Portion of Willow Street Station
Date:  January 22, 2003

Description:

View of 24”-diameter cast-iron pipe
removed during excavation of cell 1.

A Portion of Willow Street Station
Date:  January 24, 2003

Description:

View of visually clean native clay
bottom of cell 1 at 12 feet bgs.



A Portion of Willow Street Station - RACR B-5 August 2003

A Portion of Willow Street Station
Date:  January 27, 2003

Description:

View of first flowable grout pour in
cell 1.

A Portion of Willow Street Station
Date:  January 27, 2003

Description:

View of concrete blankets placed on
top of curing grout in cell 1 overnight.



A Portion of Willow Street Station - RACR B-6 August 2003

A Portion of Willow Street Station
Date:  February 6, 2003

Description:

View of excavator direct-loading soil
excavated from cell 2 for offsite
disposal.

A Portion of Willow Street Station
Date:  February 21, 2003

Description:

View of former MGP 36”-diameter
pipe removed from cell 3.



A Portion of Willow Street Station - RACR B-7 August 2003

A Portion of Willow Street Station
Date:  February 24, 2003

Description:

View of former plastic lining placed in
cell 3 prior to backfill with flowable
grout.

A Portion of Willow Street Station
Date:  February 28, 2003

Description:

View of cell 3 backfilled to 2 feet bgs
after removal of shoring system.



A Portion of Willow Street Station - RACR B-8 August 2003

A Portion of Willow Street Station
Date:  March 13, 2003

Description:

View of foaming during excavation of
surface soil in cell 5.

A Portion of Willow Street Station
Date:  March 14, 2003

Description:

View of MGP pipe removed during
excavation of cell 5.



A Portion of Willow Street Station - RACR B-9 August 2003

A Portion of Willow Street Station
Date:  March 19, 2003

Description:

View of backfilled cell 5 lined with
plastic to prevent potential
migration.

A Portion of Willow Street Station
Date:  March 21, 2003

Description:

View of foamed excavation in cell 6
lined prior to placement of shoring
system.



A Portion of Willow Street Station - RACR B-10 August 2003

A Portion of Willow Street Station
Date:  March 21, 2003

Description:

View of shoring system installed in
cell 6 prior to subsurface excavation.

A Portion of Willow Street Station
Date:  March 24, 2003

Description:

View of foaming and dewatering of
pipes inside cell 6.



A Portion of Willow Street Station - RACR B-11 August 2003

A Portion of Willow Street Station
Date:  March 31, 2003

Description:

View of cell 6 backfilled to 2 feet bgs
following final flowable grout pour.

A Portion of Willow Street Station
Date:  April 1, 2003

Description:

View of excavation to 3 feet bgs north
of cell 5.



A Portion of Willow Street Station - RACR B-12 August 2003

A Portion of Willow Street Station
Date:  April 2, 2003

Description:

View of concrete gas holder wall
uncovered intact during excavation to
3 feet bgs north of cell 5.

A Portion of Willow Street Station
Date:  April 3, 2003

Description:

View of abandoned pipe removed
from along the sidewalk during 3-foot
excavation.



A Portion of Willow Street Station - RACR B-13 August 2003

A Portion of Willow Street Station
Date:  April 3, 2003

Description:

View of 3-foot excavation north of
source area removal.

A Portion of Willow Street Station
Date:  April 8, 2003

Description:

View of site compacted to grade and
abandoned pipe being cut for removal
and disposal offsite.



A Portion of Willow Street Station - RACR B-14 August 2003

A Portion of Willow Street Station
Date:  July 28, 2003

Description:

View of site following remedial action
activities and demobilization.
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COMPRESSIVE STRENGTH RESULTS



Table C-1
Compressive Strength Testing Results

A Portion of Willow Street Station

Moisture Dry Wet Compressive Strain at
Set Time Content Density Density Strength Failure

Sample ID (%) (pcf) (pcf) (tsf) (%)
CS5 Cell 1 5 hours 11.5 111.8 124.7 1.086 0.207
CS6 Cell 1 6 hours 11.5 111.0 123.8 1.88 0.16
CS8 Cell 1 8 hours 11.8 110.2 123.2 1.47 0.16
CS12 Cell 1 12 hours 11.8 105.3 117.7 3.089 0.12
CS16 Cell 1 16 hours 12.0 105.4 118.0 2.99 0.059
CS28 Cell 1.1 28 days 5.7 115.2 121.8 15.7 0.15
CS28 Cell 1.2 28 days 5.7 115.7 122.3 12.28 0.14
CS28 Cell 2.1 28 days 5.2 116.0 122.0 15.11 0.14
CS28 Cell 2.2 28 days 5.5 116.5 122.9 14.35 0.14
CS28 Cell 3.1 28 days 5.0 114.3 120.0 12.7 0.14
CS28 Cell 3.2 28 days 5.1 113.9 119.7 13.89 0.14
CS28 Cell 4.1 28 days 7.2 104.7 112.2 28.34 0.14
CS28 Cell 4.2 28 days 7.5 102.8 110.5 22.7 0.48
CS28 Cell 5.1 28 days 5.4 115.1 121.3 26.35 0.16
CS28 Cell 5.2 28 days 5.3 111.8 117.7 26.4 0.15
CS28 Cell 6.2 28 days 8.3 106.5 115.3 30.4 0.19

Notes:
(1) Wet Density  = Dry Density x (1+ Moisture Content/100) 
(2) pcf = pounds per cubic foot
(3) tsf = tons per square foot 

A Portion of Willow Street Station - RACR 1 of 1 August 2003
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APPENDIX D
IMPORTED BACKFILL MATERIAL LETTERS AND
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PCB WIPE ANALYTICAL RESULTS
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APPENDIX F
ASBESTOS ANALYTICAL RESULTS
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SUMMARY OF DISPOSAL QUANTITIES
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Table G-1
Special Waste Disposal Quantities

Remedial Action
A Portion of Willow Street Station

Manifest Volume Daily Total Running Total
Date Number (tons) (Tons) (Tons)

PHASE I
1/24/2003 10499201 32.09

10499202 35.40 67.49 67.49
2/6/2003 10499203 88.88 88.88 156.37

2/20/2003 10499204 92.54 92.54 248.91
3/3/2003 10499205 93.23 93.23 342.14

3/13/2003 10499206 111.56 111.56 453.70
3/14/2003 10499207 18.21 18.21 471.91
3/21/2003 10499208 60.81

10499209 42.72 103.53 575.44
4/1/2003 10499210 86.28

10499211 68.94 155.22 730.66
4/2/2003 10499212 59.04

10499213 60.77
VOID 10499214 0.00

10499215 38.71 158.52 889.18
4/3/2003 10499216 60.03

10499217 64.36
10499218 40.38
10499219 19.99 184.76 1073.94

PHASE II
7/16/2003 10499220 69.50

10499221 68.60 138.10 1212.04
7/17/2003 10499222 62.20

10499223 63.60
10499224 65.70 191.50 1403.54

7/18/2003 10499225 62.45
10499226 69.81 132.26 1535.80

7/21/2003 10499227 70.76
10499228 72.18
10499229 72.34 215.28 1751.08

A Portion of Willow Street Station - RACR

1 of 1 August 2003



Table G-2
Source Material Disposal Quantities

Remedial Action
A Portion of Willow Street Station

Manifest Volume Daily Total Running Total
Date Number (tons) (Tons) (Tons)

PHASE I
1/20/2003 10499231 62.83

10499232 57.74 120.57 120.57
1/21/2003 10499233 43.33

10499234 34.32 77.65 198.22
2/7/2003 10499235 82.97

10499236 36.26
10499237 16.90 136.13 334.35

2/21/2003 10499238 40.47
10499239 21.57 62.04 396.39

2/24/2003 10499240 44.93 44.93 441.32
3/4/2003 10499241 41.95

10499242 43.71 85.66 526.98
3/5/2003 10499243 45.51 45.51 572.49

3/14/2003 10499244 42.62
10499245 43.66 86.28 658.77

3/24/2003 10499246 83.38
10499247 46.33 129.71 788.48

4/1/2003 10499248 22.04 22.04 810.52
Note: No source material was disposed offsite during Phase II activities.

A Portion of Willow Street Station - RACR

1 of 1 August 2003



Table G-3
Water Disposal Quantities

Remedial Action
A Portion of Willow Street Station

Manifest Volume Daily Total Running Total
Date Number (Gallons) (Gallons) (Gallons)

PHASE I
1/20/2003 10443569 1300 1300 1300
1/21/2003 10443582 1050

10443583 2300 3350 4650
2/21/2003 10507189 1500 1500 6150
2/24/2003 10443585 1800 1800 7950
3/4/2003 10507101 2900 2900 10850
3/5/2003 10443577 1500 1500 12350

3/14/2003 10507116 5050
10507117 450 5500 17850

3/17/2003 10507104 1600 1600 19450
3/24/2003 10507113 2700 2700 22150
3/25/2003 10507112 1300 1300 23450
4/3/2003 10507114 1300 1300 24750

PHASE II
7/22/2003 10507100 3700 3700 28450

A Portion of Willow Street Station - 
RACR

1 of 1 August 2003
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